Evaluation of the folded structure of E.coli 16S-rRNA was performed using 5'-Ru(II) complex labeled oligodeoxyribonucleotide (Ru-probe) as the probe. This probe could evaluate the dynamic manner of the binding site of Ru-probe by using the time-resolved luminescence anisotropy technique. It was found that the rotational manner of Ru-probe in the presence of 16S-rRNA was markedly dependent on the oligonucleotide sequence, indicating that the microenvironments around the Ru-probes were largely different.
INTRODUCTION
In 1999, Ramakrishnan et al. reported the 3D structure of 30S ribosomal subunit of bacteria 1 . Furthermore, in 2000, Steitz et al. also reported the 3D structure of bacterial 50S ribosomal subunit 2 . These findings will contribute to understand the characteristics of the ribosome, e.g. peptidyltransferase activity, proofreading, and mRNA frame shift etc. As these 3D structures were determined by X-ray crystallography, these structures are the static one. On the other hand, the dynamic structure of ribosomal subunit seems to be largely concerned with the functions of the ribosome. We have developed the oligonucleotide probe ( Figure 1 ) that can evaluate the "dynamic" features of the high molecular weight RNA (Figure 2 ).
The luminescence anisotropy technique is appropriate for the evaluation of the rotational manner of biomolecules. In the luminescence anisotropy analysis, the rotational motion of molecules is evaluated by the rotational correlation time (0) and anisotropy (r). It is estimated that the 9 value of the high molecular weight RNA (>1000nt) is from lOOnsec to a few usec. Therefore, the long lifetime luminescence probes (lOnsec-lusec) are required to evaluate the rotational motion of the high molecular weight biomolecules 3 . In this study, as the luminescent material, we adopted tris-l,10-phenanthroline Ru(II) complex, of which lifetime is about 500nsec 4 , and introduced the complex to the oligodeoxyribonucleotides.
Oliqonudeolide Sequence L1 5'-Ru-GCCGTACTCC L2 5'-Ru-CCG TGT CTC A S1 5'-Ru-GTATCA GATG Figure 2 . Probing of the flexibility of high molecular weight RNA using Ru-probe.
Ru-probe

RESULTS AND DISCUSSION
The synthesis of Ru-probe was performed according to the reported procedure with some modifications (5steps) 5>6 . The oligonucleotide sequences ( Figure 1 ) were chosen based on the reported secondary structure of E.coli 16S-rRNA 7 (1542nt): Single stranded region:
LI (886-895nt), L2 (323-332nt), Double stranded region: SI (634-643nt). The labeling yields for oligodeoxyribonucleotide were about 80%. Ru-probes and these enantiomeric isomers (A and A isomer) were separated by the reversed-phase HPLC. The chirality of each isomer was identified by the CD spectroscopy.
Luminescence properties of the Ru-probe are summarized in Table 1 . Two components of the luminescence lifetime were detected, indicating the existence of two electric stages in the Ru-probe. The major component of the lifetime was sufficient enough to evaluate the rotational motion of the high molecular weight RNA. [Ru-probe]=0.75nM in lOmM Tris-HCI buffer (pH7.5) containing lOOmM NaCl, lmM MgCl 2 , ll'C. "Estimated from luminescence spectra (Xex=453nm, Xem=583nm, Band-pass: 5nm(ex), 5nm(em)) of Ru-probes.
Luminescence lifetime estimated from luminescence decay curves. Decay curve measurement was performed by TCSPC method.
c Contribution of each component of lifetime to the overall decay. Chi square value of decay curve fitting.
The stability of the duplex of the Ru-probe with the complementary oligoRNA was evaluated from the thermal denaturing curve. Tm values of Ll-A and Ll-A were 42 and 43 °C, respectively, indicating that Ru complex did not largely affect the stability of the duplex.
Results of the steady-state luminescence anisotropy analysis are summarized in Table 2 . In the presence of rRNA, the anisotropy values were increased in all Ru-probes as compared with those in the absence of rRNA. This result indicates that all Ru-probes were bound to rRNA. In the case of LI and L2, the anisotropy values in the presence of rRNA were larger than that in SI. This result suggests that affinities of LI and L2 to 16S-rRNA are stronger than SI, and that LI and L2 sequence specifically bound to 16S-rRNA. Furthermore, the difference in r value of LI and L2 seems to reflect the difference of the rotational motion of each binding site. The time-resolved luminescence anisotropy analysis was then adopted. The results indicate that the rotational motion of the binding site of LI (6=950-1200ns) was slower than the binding site of L2 (0=150-690ns). It seems that the flexibility of the binding site of LI was relatively limited by the environment.
